Gas phase stabilization of noncovalent protein complexes formed by electrospray ionization.
The use of gas phase additives to stabilize noncovalent protein complexes in electrospray ionization mass spectrometry (ES-MS) is demonstrated for two protein-ligand interactions, an enzyme-small molecule inhibitor complex, and a protein-disaccharide complex. It is shown that the introduction of gas phase imidazole into the ES ion source effectively protects gas phase protein-ligand complexes against in-source dissociation. The stabilizing effect of imidazole vapor is comparable to that observed upon addition of imidazole to the ES solution. The introduction of sulfur hexafluoride, at high partial pressure, into the source region also effectively suppresses in-source dissociation of protein complexes. It is proposed that evaporative cooling is the primary mechanism responsible for the stabilizing effects observed for the gas phase additives.